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SPECIFICATION . 
Improvements In or Relating to an Enzymatic Additive 
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The present invention relates to Improvements In or relating to a harshness reducing agent fora 
detergent composition, a detergent composition and a wash method. . nfinera ,| v 5 

It is known that washing of cotton-containing fabrics under normal conditions wi Igener y 

rsh^^^ 10 

SoecSon No J 1^68 599 an al^ed more emcient alternative for reducmg h^ 
SSSStt& b described, comprising treatment with a f^^^ T ^^ be 
treatment is always conducted as a separate step, ^5» m P£ a "£*^ Jm P 5 gg ^that cotto" 
explained in more detail hereinafter, but it is alledged in Specrf.cat.on ^^^^ff^SSL that 

chJSU whh high MMly « the pH-«.U... n«m*y P"£"2&™£ ElSK* 

fr ° m T^sTcX^^^^ there Is provided a harshness reducing 

pJJjSS regular strains of Humlcola Insolens as well as from mutants and vanants of Humicola 
*"% use of the harshness reducing agent for a main wash detergent composition in accordance 
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with the invention it has been possible for the first time to perform a washing and harshness reducing 
process in a reasonably cheap way and in just one operation, that is in the main wash, without any pre- 
soaking or other pre-treatment. 

It is described in Agric. Biol. Chem 44 (3), 48 1—487 (1 980) and 44 (8), 1 721— 1 728 {1 980) 
5 that Humicola fnsofens is a cellulase producing thermophilic fungus. Also it is described that the 5 
optimum pH's of the ceilulases produced by Humicola insoiens are 5.3 and 5.0, respectively, and this 
cellulase, therefore, would seen to belong to the category of ceilulases indicated above in connection 
with British Specification No. 1 ,368,599, consequently being completely unable to fulfill the purpose 
of the invention. Surprisingly, however, it has been found according to the invention that Humicola 
1 0 insoiens produces a cellulase which fulfills the purpose of the invention. 1 o 

Humicola insoiens falls within the group of thermophilic Humicola which comprises Humicola 
Jnsofensand Humicoia van thermoidea, the taxonomic distinction between these two being very 
dubious. 

The regular C x cellulose activity is determined by virtue of the fact that cellulase hydrolyses 
1 5 carboxymethyl cellulose to reducing carbohydrates, the reducing ability of which is determined 1 5 

colorimetrically by means of the ferricyanide reaction, according to Hoffman, W. S., J. Biol. Chem. 120 
51 (1937). 

The regular C x cellulase activity is determined in relation to the substrate carboxymethylcellulose 
(CMC Hercules, 4 M6F). 

20 The standard conditions are the following: pH 9.50; buffer 0.1 M 20 
tris(hydroxymethyl)aminomethan ("tris"); substrate 4 g CMC/litre of the above-indicated buffer 
solution; incubation temperature 50°C, and incubation time 20 minutes. 

One regular C x cellulase activity unit (for the sake of brevity in the following referred to as one 
regular C x unit) is the amount of cellulase which, under the above-indicated standard conditions, forms 
25 an amount of reducing sugar equivalent to 1 jumol of glucose per minute. 25 
In a preferred embodiment of the harshness reducing agent according to the invention the fungal 
cellulase is produced by means of the Humicola strain DSM 1 800. It has been found that this strain 
produces an alkaline cellulase with a high C x activity at alkaline pH values. The new Humicola strain 
has been identified at the Commonwealth Mycological Institute, Kew, England, as Hum/cola insoiens. 
30 The new strain was deposited on 1 4th April 1 980 at the German Collection of Microorganisms (DSM, 30 
Deutsche Sammlung von Mikroorganismen), Gottlngen, Germany, under the DSM number 1 800. 

The following is a morphological and physiological description of the above new Humicola strain 
DSM 1800. 

Turf: Short; mycelium at first white, later becoming dark grey with white patches; hyphae 
35 colourless, smooth, septate approximately 2.8 p in diameter. Colourless drops of water sometimes 35 
present 

Reverse: Yellow becoming brown — dark grey with age. 

Aleuriospores: Smooth; brown; produced singly, terminally on single or multicellular 
conidiophores; usually globose 1 2.6 — 1 6.8 p, or sometimes subglobose 7x11 2—1 4x 1 6 8 u 
40 Apiculus present. ' ^' 4Q 

Chlamydospores: Produced singly or in chains; smooth; brown; 1 1 .2—1 6.8 u, 
Phialocondia: Absent. 

Temperature limits: No growth at 26°C; good growth from 37— 50°C. Colonies 8 cm in diameter 
at37°C for 5 days. 

45 . ^ Th !? b 1 oveobse ^ ationsweremadeaft er^ 45 
indicated below. 



Yeast extract Difco 4.0 g 
K 2 HP0 4 KO g 

MgS0 4 -7H 2 0 0.5 g 

50 soluble starch 15.0g 50 

distilled water 1000 ml 

a 9ar 15.0g 

It has been found, surprisingly, that the cellulase product produced by means of the Humicola 
insoiens strain DSM 1 800, besides the softening effect, exhibits a strong dirt loosening and anti- 
55 redeposition effect. 55 
In a preferred embodiment of the harshness reducing agent according to the invention the fungal 
cellulase is enriched in regard to the cellulase fraction, which does not attach itself to an anion 
exchanger at 6.5<pH<7.5. 

As will be shown in detail later (vide Example 6) it has been found that the cellulase fraction, 
60 which does not attach itself to an anion exchanger at 6.5<pH<7.5 (for the sake of brevity in the 60 
following referred to as the AC X I fraction) exhibits the most significant harshness reducing ability It 
has also been found that the temperature stability of the AC X I fraction was better than the temperature 
stability of the other fractions of the Humicoia insoiens cellulase and the temperature stability of the 



acid fungal cellulases described in the previously cited British Patent No. 1 ^W 99 - 

In order to be able to ascertain the content of the AC I fraction the ™ d « C fi 4 c , 8 " u 2' CmnV 

- ii^^ - 

to the anion exchanger under the condition specified. 

In a preferred embodiment of the invention the fungal cellulase exhibits a ratio <C X 

to such an extent that the harshness reducing ability Is extraordinary good. . ^. 

In a preferred embodiment of the harshness reducing agent according to the Invent on,_ fte fungal 
' r^llulL irSded as a non-dusting granulate. It is essential that the cellulase preparation has a low 
duS evel ^ h^h du^Tevel complications may arise both In factories where the o. Ju ase 

20 ration is mixedUh detergents and during the later ^l^a^^UtaMM 

feotJTa^^ 

25 No! 760 1 3b in all cases, however, the granulate must have low dusting properties. The word 25 
"Marumerizer"isatrademark. 

In a preferred embodiment of the harshness reducing agent according to the 'nventton, the 
cellulase granule is coated with a whitening agent, preferably TiO a , in combinat,on wl J a dust 
bSdtg agS. In this way. an attractive-looking cellulase granulate with a m.n.mum of dusting ability is ^ 

30 P™ id ^ a ferred embodirnen t of the harshness reducing agent according to the Invention the 

harshness reducfnTaTent is a liquid in which the fungal cellulase is provided as a cellulase concentrate 
SendedTn a non-tonic surfactant. The concentrate is produced on the basis of thefermemat on 
3 As orevtously mentioned, it is essential that the cellulase preparation has a low dust level. 
35 Because l^eShSmeiit the harshness reducing agent according to the invention is a Jqu.d, the 35 
dus Kl mereof fe 7 er o and the above-mentioned difficulties are thus avoided completely. 

7£SS^^ *e harshness reducing agent is a suspension, the n™' 0 .^^ 
contaSs a thickening agent Thereby, sedimentation of the cellulase can normally be avoided. As 
Xcening agentfumed silica with an extremely small particle size may for example* used If fumed 
40 SsK 10Der 
cent (w/w) preferably in the range of from 1 to 5 per cent (w/w). ,„.«,„♦:„„ t h» 

to Preferred embodiment of the harshness reducing agent according to the invention the 
harshneL reTucTng agem i a liquid and the fungal cellulase is provided as a cellulase concentrate 
• ^Xt^e^sm^ul preferably in the presence of a « abil ! zi "^ 4 5 
45 anyagent can be ,used which stabilizes against sedimentation and against loss of enzymat. activity. « 
According to the second aspect of the present invention there is provided a ma n wash detergent 

- composition, w'hich comprises detergent ingredients and a harshness ree ^^W m ^ 0 J^ t . lon of , 
harshness reducing agent of the first aspect of the present invention whereby the P H * * "'u^ore 
^themair f wash detergent composition in 1 litre of water ^h a haj rdnessoT ^^J*™,, 50 
50 the addition of the main wash detergent composition, is in the range of from 7 to 1 0, preterawy 

. ran9 ^t Snded^af the expression "main wash detergent composition" covers a detergent 
composition which usually, but not necessarily, is usedin a single wash and wN fch .snot prece ded or 
followed by any other treatments of a laundry nature. The advantage ^^^J^^S^ 5S 
cc Zeraent composition according to the invention appears most clearly, when the mam wash detergent oo 
55 compost! S ?o the invention is used In a single wash which is not preceded or followed by 

invention are nS critical, the only limitation being that these ingredients should be compatible with the ^ 
60 f "ngalcallula h se detergent .^.^ ^ ^ thereof used may by the lowing, by way of 

eXarn ?) e Surfactants, in particular anionic and non-ionic surfactants, in a total amount of from 1 to 100 
per cent by weight typically from 5 to 45 per cent Typical anionic surfactants are linear alkyl aryl 
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sulphonates ("LAS") and a-olefln sulphonates ("AOS"). Typical non-ionic surfactants are aikyl phenyl 
ethoxylates and fatty alcohol ethoxylates. 

2) Builders, in particular alkaline builders, and water hardness reducers, in a total amount of from 
5 to 80 per cent by weight, typically from 25 to 75 per cent Typical builders are sodium 

5 tripolyphosphate ("STPP"), sodium aluminium silicates (zeolites), sodium silicates and sodium 5 
carbonates. 

3) Bleaching agents, in particular peroxides in a total amount of from 0 to 40 per cent by weight, 
typically 0 per cent or from 1 5 to 30 per cent Typical bleaching agents are sodium perborate and 
sodium percabonate. 

10 4) Other ingredients, predominantly enzymes, optical brighteners, perfumes, dyes, foam 1 0 

modifiers, stabilisers, antiredeposition agents, preferably not CMC, which to a certain extent will be 
decomposed by the celiulase, in a total amount of from 0 to 1 0 per cent by weight, typically from 0.1 
to 5 per cent 

5) Fillers, in particular sodium sulphate, and water, in such amount as to bring the total of the 
1 5 detergent formulation to 1 00 percent \ 5 

In the brochure "Novo Enzymes" for the detergent industry (B 1 57a-GB 2000, Feb. 1 977), other 
general examples of detergent formulae, which could be used together with the celiulase preparation, 
are listed, namely compositions characterised by either specific compounds or categories of 
compounds and corresponding percentages thereof or corresponding ranges for the percentages 
20 thereof. 20 

On page 5 of the Danish Patent Application No. 5691/78, filed on 12th December 1978, some 
specific detergent compositions, which could be used together with the celiulase preparation, are 
listed. 

In a preferred embodiment of the main wash detergent composition in accordance with the 

25 present invention, the harshness reducing agent is present in an amount corresponding to from 2.5 to 25 
1 00 regular C x units/g of main wash detergent, or from 1 .5 to 60 modified C x unlts/g of main wash 
detergent, preferably from &to 50 regular C x units/g of main wash detergent, or from 3 to 30 modified 
C x units/g of main wash detergent In this way a satisfactory harshness reducing effect can be 
obtained, and also an excess of celiulase (which would make the main wash detergent composition 

30 uneconomical) can be avoided. 30 
In a preferred embodiment of the main wash detergent composition in accordance with the 
present invention, the main wash detergent also contains a bacterial proteinase, preferably a 
proteinase produced by means of Bacillus ffchenformls, in particular ALCALASE. Surprisingly, It has 
been found that the detergent additives celiulase and proteinase are compatible, and that they both 

35 exert a satisfactory effect at the pH values during the washing procedure, even though it could be 35 
thought that the proteolytic enzyme would digest the celiulase. This combined detergent additive 
exerts both a better cleaning effect and a better softening effect when added to the detergent The 
word "ALCALASE" is a Trade Mark for a Novo enzyme preparation commercially available. If 
ALCALASE and a granulate of celiulase is used, the mixed enzymatic additive can be prepared either by 

40 mixing a previously prepared granulate of ALCALASE with a previously prepared granulate of celiulase 40 
or by mixing a concentrate of ALCALASE with a concentrate of celiulase and then introducing this 
mixture into a granulating device, together with the usual granulating aids. 

In a preferred embodiment of the main wash detergent composition in accordance with the 
present invention, perborate is one of the detergent ingredients. Under certain conditions, perborate 

45 enhances the washing efficiency and it has surprisingly been found that perborate and the celiulase In 45 
the main wash detergent composition according to the invention are compatible. 

According to the third aspect of the present invention there is provided a main wash method, in 
which a main wash detergent composition in accordance with the second aspect of the present 
invention is used as the detergent 

SO In a preferred embodiment of the main wash method in accordance with the present Invention, 50 
the fungal celiulase is used in a concentration in the washing solution corresponding to from 1 0 to 1 00 
regular C K units/litre washing solution, or from 6 to 60 modified C x units/litre of washing solution, 
preferably from 20 to 50 regular C x units/litre of washing solution, or from 1 2 to 30 modified C K 
units/litre of washing solution. 

55 In a preferred embodiment of the invention the pH in the washing solution is between 7 and 1 0, 55 
preferably between 7,5 and 9,5. Hereby the celiulase is able to exert its full activity. 

In a preferred embodiment of the main washing method in accordance with the present invention 
a significant part of the main wash is performed at a temperature below 70°C, preferably below 60°C. 
The following examples illustrate further the fermentation, by means of which the harshness 

60 reducing agent In accordance with the invention is produced (examples 1 , 6 and 8), and main wash 60 
detergent compositions in accordance with the invention and main wash methods in accordance with 
the invention (examples 2 — 8). 

Example 1 

The strain DSM 1 800 was cultivated at 37 °C on an agar substrate with the composition: 
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Yeast extract Difco 

K 2 HP0 4 

MgS0 4 .7H 2 0 

Glucose 

Distilled water 

Agar 



4g 

ig 

0.5 g 
15g 
1000g 
15g 



A primary group of 500 ml shaking flasks was prepared; these shaking flasks contained 1 00 ml of 
a substrate with the composition: 
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Corn steep liquor 
Glucose 
CaC0 ? 
Soy oil 



2.4 per cent 
2.4 per cent 
0.5 percent 
0.5 per cent 



Before the addition of CaC0„ the pH value was adjusted to 5.5 with 4N NaOH, and sterilisation 

Prim 7sCnda f ry 5 SroS ofloS^i^ing flasks was prepared; these shaking flasks each contain 1 00 
ml of a substrate with the composition: 



NH 4 N0 3 

KH 2 P0 4 

K 2 HP0 4 

MgS0 4 '7H 2 0 

Cellulose 

CaCOg 

Pluronic 



0.25 per cent 
0.56 per cent 
0.44 per cent 
0.075 per cent 
2.0 per cent 
0.25 per cent 
0.01 percent 
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Before the addition of CaC0 3 , the pH value was ; adjuster i to ,6.8-7 ^0 by means of 4N NaOH, and 
sterilisation was performed by treatment in an autoclave at 1 2 1 °C for 20 minutes. 

^ 2x24 hours at 37°C in the primary group of shaking flasks, inoculafon w.th 6 

per cSZTepLBry group of shaking flasks to the secondary group of shaking flasks was 

performed sec0 ndary group of shaking flasks for 1 40 hours at 37°C the cellulase 

»r«v\£ 2 U^SSc unitX culture broth. Then the culture broth was purified in the following 
miner ^ on diatomaceous earth (Hyfio-super-ceil , the filtrate ^ was , 

SncenS^^^ and the retentate was freeze dried. The freeze dr.ed powder (A) showed 

fermenSS he secondary group of shaking flasks for 1 40 hours the re gula rC< ^^^ n 
theTe ?wo experiments was 2.2 and 6.0 C x units/ml culture broth, respectively. Hio.foiwdrrt 
powdeTin these two experiments showed a regular C, activity of 558 (powder B) and 5 1 8 C x unlts/g 
(powder C). 

^Tttis example the cellulase preparation powder A from example 1 was used as the harshness 

^"iKsLg experiment was carried out as a one-step wash with a fully a "?^iV 1 c ,^j^^j r |'i m 
washing machine in accordance with the washing programme called 'Kogevask 95«C indicated In 
2£ T 1 brochure describing the MIELE washing machine type 42 1 S. The word MIELE is a 

profile: 



30 
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50 



time (min.) 
Temp. (°C) 



0 6 12 18 24 30 36 42 45 
16 27 43 61 76 85 85 82 flushing with cold water 



50 



The washing solution had the following composition: approximately 16 litres of wa tar ^rth 
hardneS of approximately 20- dH containing 5 g/litre of a conventional, commercial powder detergent 
with the following main ingredients (approximate dry solids composition w/w): 

21 96 of surfactants (7% of LAS, 1 1 % of soap, and 3% of nonylphenyl-ethoxylate) 
55 39% of builders (32% of STPP, 4% of sodium silicate, and 3% of sodium caroonate) 55 

26% of sodium perborate . 

1 3% of sodium sulphate 
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To this washing solution was added the proteolytic enzyme preparation of ALCALASE in a 
concentration corresponding to 0.06 Anson units/litre of solution. The proteolytic activity of the 
enzyme preparation was determined according to the modified Anson method, described in Novo 
Analytical Method No. AF 4.3/5-GB (the original Anson method Is described in J. Gen. Physiol., 22 
5 79 — 89(1939)). ' 5 

To this washing solution was added either nothing or the cellulase preparation from Example 1 in 
a concentration corresponding to approximately 40 regular C x units/litre of solution. 

The test materials used for each of these two parallel experiments were: 

1)12 pieces of white Terry cloth of cotton with dimensions 42 cm x60 cm, and 
10 2) 1 2 pieces of white cotton interlock with the same dimensions. 1 o 

Furthermore, clean cotton laundry was supplied with the two kinds of test material to provide a 
total of 3 kg of laundry. The test material was washed 20 times before use with a perborate-containing, 
conventional detergent using a high temperature programme. 

After these 20 repeated washes, simulating washing of the test material in practice, the test 
1 5 material was ready for the washing experiment with or without cellulase. 1 5 

The test material was washed 6 times with intermediate drying on a line over night. After the final 
wash, all test pieces (12x2x3) were conditioned on a line in the same room. 

The evaluation was performed by a panel consisting of 20 persons. Without knowledge of the 
identity of the different test pieces, each of the first 1 0 persons in the panel was asked to make 6 
20 evaluations (that is, 3 for the white Terry cloth and 3 for the white cotton interlock) on the basis of 20 
which it was possible to select the correct statement among the following statements: 

1) The cloth treated with cellulase is softer than the cloth treated without cellulase, 

2) The cloth treated with cellulase has the same degree of softness as the cloth treated without 

cellulase, and 

25 3) The cloth treated with cellulase is harder than the cloth treated without cellulase. 25 
^ 3 pieces of test material were selected from the 1 2 pieces of white Terry cloth of cotton treated 
with cellulase, and 3 pieces of the test material were selected from the 1 2 pieces of white Terry cloth 
of cotton treated without cellulase. These 6 pieces were arranged into 3 pairs, and each of the first 1 0 
members of the panel was asked to evaluate all 3 pairs separately. Similar evaluations were carried out 
30 with the white cotton interlock. The remaining 1 0 persons in the panel were then asked to evaluate the 30 
remaining test material in the same way. 

Referring only to the white Terry cloth, each person in the panel made 3 evaluations, 
corresponding to a total from the entire panel of 60 evaluations for this test material. 

The white cotton Interlock was evaluated in the same manner, the total number of evaluations 
35 also being 60 in this case. 35 
The result of the above described evaluation appears from the following Table 1 . Table 1 also 
shows the pH of the detergent solution at the start of the wash, after 1 0 minutes and after 20 minutes 
(t=0, t=1 0, and t=^20, respectively). 

Example 3 

40 Example 2 was repeated. The results appear in Table 1 . 40 
Example 4 

In this example the cellulase preparation powder B from example 1 was used as the harshness 
reducing agent. Example 2 was repeated, but with the following changes: The washing machine was 
filled with test material as in example 2, and then dirty cotton laundry was supplied to provide a total of 
3 kg of laundry. The dirty laundry was cotton underwear from a military camp. The results appear in 45 
Table 1. 



45 



Example 5 

In this example the cellulase preparation C from example 1 was used as the harshness reducing 
agent The experiment described in example 2 was repeated, but with the following changes: The 
50 washing programme called "Finvask 60°C" in the T-52001 brochure was used. This programme has 50 
the following approximate temperature/time profile: 

tfme(min) 0 6 12 18 24 30 36 42 

temp.(°C) 16 24 35 47 57 55 54 flushing with cold water 

The washing solution had a volume of approximately 26 litres. The pH of the washing solution 
55 was adjusted slightly with citric acid. The results appear in Table 1 . 55 



Table 1 



Example 


Test meterial 


Evaluation 


Ex.2 
pHat 


terry cloth 


73%: softer with cellulase 

2%: no difference 
25%: harder with cellulase 


t=0: 10.0 
t^10: 9.8 
t=20: 9.7 


cotton 
interlock 


77%: softer with cellulase 
8%: no difference 
1 5%: harder with cellulase 


Ex.3 
pH at 


terry cloth 


68%: softer with cellulase 

5%: no difference 
27%: harder with cellulase 


t=0: 9.9 
t=10: 9.8 
t=20: 9.6 


cotton 
interlock 


78%: softer with cellulase 
2%: no difference 

nno/, karri or lA/ith CSlLulase 
£\)yOm nalUCl Willi v*ouuio«v 


Ex.4 
pn ai 


terry cloth 


84%: softer with cellulase 
3%: no difference 
1 3%: harder with cellulase 


t= 0: 9.8 
t=10: 9.7 
t=20: 9.6 


cotton 
Interlock 


82%: softer with cellulase 
5%: no difference 
1 3%: harder with cellulase 


Ex.5 
pH at 

t= 0: 8.9 
t=10: 8.8 
tr=30: 8.9 


terry cloth 


93%: softer with cellulase 
0%: no difference 
7%: harder with cellulase 


cotton 
Interlock 


93%: softer with cellulase 
2%: no difference 
3%: harder with cellulase 



10 



"""Si Irain DSM 1 800 was cultivated at 37°C on an agar substrate with the same composition as 
5 ^ "?S^iK& or pre-fermentation substrate Wrth the composition: 

c -r pliquor 

cS 0.5 per cent 

(beforetheadditionofCa^^ . 

m fnr hours at 37°C under a pressure of 0.5 atmospheres ana ax a rare oi jw k 
1 5 for 49taii;« 37 fern P ntgtion substrat9 navIng the compos.t.on: 

1 0 per cent 
3 per cent 
0.25 per cent 
0.25 per cent 
0.56 percent 
0.44 per cent 
0.08 per cent 
0.014 percent 



20 



Corn steep liquor 
Cellulose 
CaC0 3 
NH 4 N0 3 
KH 2 P0 4 
K 2 H P0 4 
MgS0 4 
Pluronic 

^ . * r.rn tho nH was adlusted to 6.8 to 7.0 by means of 4N NaOH) was sterilised 
sS^ Sterile Sr was passed through the thus-prepared main 
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fermentation broth under a pressure of 0.5 atmospheres and at a rate of 300 litres per min. pH was 
kept below 7.0 with addition of KH 2 P0 4 . The fermentation was carried out at 37 % for 1 36 hou * At 
the conclusion of the fermentation the activity was 29 regular C units/ml 
The culture broth was purified in the following manner: * 

r™"^ b il°£u a * fi,tere ? T dlatomac "> us ea ^ (Hyflo-super-cell). The filtrate was 
concentrated by ultrafiltration, and the retentate (which for the sake of brevity in the following will be 
referred to as retentate D) was freeze dried. 

artivity^SM C dr uSft^g Wder ° * ^ ***** ° f 1 3 1 6 C * U " its/g ' and 8 modlfied C * 

Two more fermentations with subsequent ultrafiltrations were carried out in the same way as 
indicated above. The corresponding retentates are referred to as retentate E and F. Retentate F was 
freeze dried, and the freeze dried powder dried powder F showed a regular C activity of 743 units/a 
and a modified C x activity of 580 unitg/g. x ^ ^ 9 

The freeze dried powder D was separated in different components by anionic exchange 
chromatography in the following manner: 1 00 g thereof was dissolved in 2000 ml of distilled water at 
4 C. The pH was adjusted to 7.5 with 1 M "tris'\The solution was then applied to a 4000 ml ion 
exchange column with 1 00 g of DEAE-Sephadex A-50. Figure 1 shows the absorbance OD Mn at 280 
nm of the fractions released from the column. The proteins bound to the column were eluted by a NaCI 

9 Zu G ? t; -S e concentration was measured and plotted on figure 1 together with the absorbance 
of the fractions. 

The protein containing fractions were pooled as indicated with the brackets on figure 1 and the 
pooled fractions numbered 1 to 5. Pools 1 to 5 were then freeze dried separately. 

The freeze dried pools were characterised by the amount of protein, the composition of proteins 
and the regular C x activity, vide table 2. The isoelectric point of the proteins was determined with a LKB 
multfphoer apparatus. 
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Table 2 



Protein, g 



Starting 53.0 

30 material 

Pool 1* 8.6 

Pool 2 0.9 

Pool 3 4.8 

Pool 4 7,1 

35 ■ Pool 5 1 7.7 



x) (=AC X I fraction) 



Total regular 
C_ units 



131600 

47400 
1000 
9500 
11000 
18600 



Pi 
range 



3.5—9.0 

6—9.0 
4—6 
4—5.5 
3,5—5.5 
3,5—5 



Yield 
protein, % 



Total 



16 
2 
9 
13 
33 



73 



Yield 
% 



36 
1 
7 
8 

14 



66 



30 



35 



40 



45 



Pool 1 contains all the alkaline components, i.e. the proteins which are not bound to the anionic 
^ii n9 V. e u n . at 6 - 5 <P H < 7 :i 5 - Thus, the total amount of modified C x cellulase activity is present in 
pool 1 , which also contains all the cellulofytic activities with pi above 6.0. 

Jl ° r l? t0 . evaluate ( whicn of the five Pools contained the fraction with the highest softening 
effect the following experiments were carried out. 

Cotton terry cloth was prewashed 20 times as described in Example 2. Following this prewash, 
1 0 cmx 1 0 cm (approx. 4 gram) swatches were cut out and marked. 

under^e S^SSKT ^ °" " Ter9 -°- T ° meter Washin 9 machi " e 

Detergent and dosage: as in Example 2, except for cellulase dosage 



50 



55 



Initial pH 

Temperature: 

Time: 

Water hardness: 
Volume per beaker: 
No. of swatches per beaker: 
Cellulase dosage: 



approx. 9.5 
50°C 
30 min. 
20° dH 
1200 ml 
10 

see table below, in all cases 100 mg 
of the freeze dried pools/litre 



40 



45 



50 



55 
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Dosage; 
mg protein/i 



regular C x units/I 
modified C x units/I 



Pool! 


Pool 2 


Pool 3 


Pool 4 


PoolS 


31 


13 


28 


34 


52 


170 
170 


15 
0 


56 
0 


52 
0 


55 
0 



The evaluation was carried out by a panel consisting of 10 persons, who' were 'S^" different sate 

6 washed 6 SJSJT^iSir than the one with no poo. added. A.I the other pools did not 
• " 9n % C Sh^ 1 containsC x activitvwhichhasasoftenin g effect 

The crSvity in *e pools 3-5 exhib.ts no significant softening effect at dosage levels. wh,ch ^ q 

1 0 normally provide a softening effect. 

^"Setentate E from Example 6 was spraydried, whereby a crude concentrate formed 

15 650 regular C x units/g. 

A mixture consisting of 

The above cellulase concentrate 2.5 kg 

Cellululose powder (Arbocel BC 200) 1 .0 kg 

T,u ? . ftUfl 20 



20 



25 



NaCI (particle size <0.2 mm) 6 - 1 k 9 

PVP K 30) whereby the above indicated rotational speed and knife speed was malnta "^he 

30 Regular C x activity of dry granulate: 

Calculated 1 64 re 9 ular C « unit8 ^ 9 

Found ISeregularC.units/g 

Activity loss 17% - 

Thl SP roductwasaparticulate P roductwithlensshapedparticles.Forthesakeofbrevityitwillbe ^ 

35 referred to as granulate E. ^♦riiwinn- 
Granulate E exhibited the following grain size distribution. 

Particle size, (in\ % of particles 

>1180 15 

>1000 28 

> 850 43 40 

> 707 62 

> 600 76 

> 500 87 

> 420 94 

> 300 1-8 



40 



45 



45 



Mean diameter=790 ptn. 

aSSMS .^weiaht WOO) was added; this mixture was mixed for 1 minute. Subsequently the 
50 t^etTZ^^O g of Ti0 2 and 90 g of magnesium silicate. After a mixing t,me of 5 50 
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foM m?ntp h Th?°h 9 * polve ^ e " e 400 .° was P°"«* onto the mixture, and the mixing was continued 
The activity of the granulate appears from the following analysis: 





Coated granulate 


Coated and dust blown granulate 


Activity, Regular C x units/g 


137 


138 



10 



15 



20 



The above indicated coated granulate, the coated and dust blown granulate, and granulate E are 
typ.cal embedments of a harshness reducing agent in detergent additive form flranu,ate E ara 

change: " 9 experiment with nranulata E was carried out as in Example 6, with the following 
Cellulase dosage: 

333, 667, 1000, 1333, and 1667 mg/Iiter, 

The evaluation was carried out as in Example 6. with the following changes- 
coi, rt inn C ^ °- swatcn ° s ^"sisted of 2 swatches, namely one swatch washed with detergent 
solution conta.nmg .reactivated cellulase, and one swatch washed with detergent solution containing 
active cellulase. The inactivated cellulase was obtained by preparing a stock solution whh 10? 

toT^«S^^? ?' and heatin ° * is «" uS °" » 90»C and maintSgTrls 

m ^ZnZ™!5l!ZT s ' A totaI 01 5 sets were evaluated 3nd the results of the evaluati <™ 

Table 3 



Set No. 


. Cellulase dosage 
(mg/lfter) 


Cellulase 


fnact cellulase 


Evaluation: swatch treated as 
Indicated is softest says: 


1 


333 


60% 


40% 


2 


667 


70% 


30% 


3 


1000 


70% 


30% 


4 


1333 


70% 


30% 


. 6 


1667 


90% 


10% 
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Example 8 

toA£2« 

K?T "b™*^?, Seated h ex. 1 . The freeze dried powders were SS&. redlssSlved 

vSSVSmSSS^? 25 .f °/ ,umn and freeze dried again - ^ K*™ dried 

S B nh a m«rf ^p? d P0 °' 1 fro t m u eX8mp,e 6 was purified further b V exchange on CM- 
fn « S!S^ A " ! m ^° f freeze dried p ° o1 1 ^ponding to 1 .7 g protein wasdissolved 
h« „ nt , buffer k £ H , 8,0 and applled t0 8 1000 ml co'^n with the cation exchanger to which 

at h„ ml * c&' pr ? t T" was eluated 11,6 mola cular weight of this protein is found to be 
KSSi* 8 981 electrophwesis - Als °' this protein was used for preparation of antiserum 

This antiserum was now used for quantification of the content of the ACJ protein by means of 
immunological techniques i.e. rocket immunoelectrophoresis, as described by*B WeTke in 
Scandinavian I. Immun., 2 Suppl.1, page 37 (1973). 

The rocket immunoelectrophoresis pattern is shown on fig. 2. The electronhoi»«i«! ui« nwferm^ 
over night in a tris maleate buffer of pH 7 and with a voltage grSafent of l55$ET ' 
n rnd„iS l ™„ a /^ >ITeSPOndS t0 J ne DSM 2069 product (3 m «M. b corresponds to the CBS 14764 

SKr^ 

and DSM 2o1ffli2JlS? IS"" preparations . originating from DSM 1 800. CBS 14764, DSM 2068 
ana d&m 2069 were used in the washing experiment described below: 
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Cotto «, *• was prewar 20 *,« . M J >■ — • » —* ■ 10 

6 ^^s^^cs>"^^•^•»■-*" ,, - ,| • 
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Initial pH: 

Temperature: 

Time: 

Water hardness: 
Volume per beaker: 
No. of swatches per beaker: 
Cellulase dosage 



approx. 9.5 
50°C 
30 min. . 
20° dH 
1200 ml 
10 

see table below 



Cellulase 
dosage (mg/lltre) 



regular C x units/litre 



102 



76 



'none \ DSM 1800 \CBS 147 64\^ 



39 



43 



96 



66 



105 



50 



15 



20 



25 



— 1 ; . . frnm D sm 1 800 was added in a dosage of 76 regular C x 

The cellulase preparation on 9 ,natin S/^^ fl L^d in a dosage to generate the same AC X I 
units/litre, and the other cellulase preparations ^^^^m in this example) in the 
protein concentration (determined i"™^ 10 ^ were repeated 6 times. After 

wash solution as the DSM 1 800 proration J^JS air dried on a line overnight 
each treatment the swatches were who were given 4 different 

The evaluation was carried out by a panel, consisting \oiv up < swa tches within each 
sets of swatches, each consisting of 3 swatches and m«d to arrange J» . ^ ^ ^ ^ 
set according to softness. The softest swatch in a set was ja JJJJ 1 ' res sed in per cent (the 

Table 4 below: 

Table 4 

Softness Evaluation {%) _ , 



Set No. 


Cellulase 


Softness categc 

"7" 
softest 


"2" 


"3" 


1 


none 

powder C (ex,6) 
powder from 
CBS 14764 


ooo 

CO CM 


10 
20 
70 


90 
0 
10 


2 


none 

powder C (ex.6) 
powder from 
DSM 2068 


0 
70 
30 


30 
30 
40 


70 
0 
30 


3 


none 

powder C (ex.6) 
powder from 
DSM 2069 


0 
30 
70 


20 
50 
30 


ooo 

00 CM 



10 



15 



20 



25 



30 Ssaar^atSSSSa 

(C, modlflad/C, ngulrt of at least 0.6. prafetably at laaat OJS. 



30 



35 



36 
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5. A harshness reducing agent according to Claim 1 — 4, wherein the harshness reducing agent is 
a non-dusting granulate. 

6. A harshness reducing agent according to Claim 5, wherein the non-dusting granulate is coated 
with a whitening agent In combination with a dust binding agent. 

5 7. A harshness reducing agent according to Claim 6, wherein the whitening agent is Ti0 2 . 5 

8. A harshness reducing agent according to Claim 1— 4, wherein the harshness reducing agent is 
a liquid and wherein the fungal celluiase is provided as a cellulase concentrate suspended in a non- 
ionic surfactant. 

9. A harshness reducing agent according to Claim 8, which additionally contains a thickening 

10 agent j0 

1 0. A harshness reducing agent according to claim 1 — 4, wherein the harshness reducing agent 
is a liquid and wherein the fungal cellulase is provided as a cellulase concentrate dissolved in an 
aqueous medium, preferably in the presence of a stabilizing agent 

1 1 . A main wash detergent composition, which comprises detergent ingredients and a harshness 

1 5 reducing amount of the harshness reducing agent according to any one of Claims 1 — 10, whereby the 1*5 
pH in a solution of 1 g of the main wash detergent composition in 1 litre of water with a hardness of 
10° German before the addition of the main wash detergent composition is in the range of from 7 to 
10, preferably from 7.5 to 9.5. 

1 2. A main wash detergent composition according to Claim 1 1 , wherein the harshness reducing 

20 agent is present in an amount corresponding to from 2.5 to 1 00 regular C x units/g of main wash 20 
detergent composition or from 1.5 to 60 modified C x units/g of main wash detergent composition. 

1 3. A main wash detergent composition according to Claim 1 2, wherein the harshness reducing 
agent is present in an amount corresponding to from 5 to 50 regular C x unit$/g of main wash detergent 
composition or from 3 to 30 modified C^ units/g of main wash detergent composition. 

25 14. A main wash detergent composition according to Claim 1 1 ,1 2, or 1 3 which also contains a 25 
bacterial proteinase. 

1 5. A main wash detergent composition according to Claim 1 4, wherein the bacterial proteinase 
is a proteinase produced by means of Bacillus //chenfformfs. 

1 6. A main wash detergent composition according to any one of Claims 11 — 15, wherein one of 

30 the detergent ingredients is a perborate. 30 

1 7. A main wash method in which a main wash detergent in accordance with any one of Claims 
1 1 — 1 6 is used as the detergent 

1 8. A main wash method according to Claim 1 7, wherein the fungal cellulase is used in a 
concentration in the washing solution corresponding to from 1 0 to 1 00 regular C x units/litre of washing 

35 solution or from 6 to 60 modified C x units/litre of washing solution. 35 

19. A main wash method according to claim 18, wherein the fungal cellulase is used in a 
concentration in the washing solution corresponding to from 20 to 50 regular C x units/litre of washing 
solution or from 1 2 to 30 modified C x units/litre of washing solution. . 

20. A main wash method according to claim 1 7 — 1 9, wherein the pH in the washing solution is 

40 between 7 and 10, preferably between 7.5 and 9.5. 40 

21 . A main wash method according to claim 1 7 — 20, wherein the main part of the main wash is 
performed at a temperature below 70°C. 

22. A main wash method according to claim 21, wherein the main part of the main wash is 
performed at a temperature below 60°C. 

45 23. A harshness reducing agent for a main wash detergent composition, in accordance with claim 45 
1 and substantially as described in anyone of the foregoing examples. 

24. A main wash detergent composition in accordance with claim 1 1 and substantially as 
described in the foregoing examples. 

25. A main wash method according to claim 1 7 and substantially as described in the foregoing 

50 examples. 5q 

26. Any novel feature or combination of features described herein. 
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